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SECTION I 

PORTLAND CEMENT STUCCO 


P ORTLAND cement stucco and 
plaster are modern wall cover¬ 
ings which satisfy all requirements 
of durability and satisfactory ap¬ 
pearance when properly applied. 

These products actually are port- 
land cement concrete. They resist 
fire. They have the plasticity 
which the plasterer wants. They 
harden slowly enough to permit 
texturing. They are durable—age 
increases their strength and den¬ 
sity. Their cost is moderate. 

It is important to remember, 
however, that practices commonly 


followed in applying other plaster¬ 
ing materials do not apply to port- 
land cement stucco and plaster, 
because Portland cement itself dif¬ 
fers widely from other cementing 
agents such as lime, gypsum and 
magnesite. 

This manual on recommended 
practice, therefore, has been pre¬ 
pared to help the plastering craft 
properly apply Portland cement 
stucco and plaster. 

The term “stucco” refers to out¬ 
side work; “plaster,” to inside 
work, in this manual. 


Materials 


Portland cement stucco is made 
with portland cement, aggregate 
and water. Other materials which 
may be required include (1) mineral 
pigments for color, (2) hair or fiber 
for scratch coat on back-plastered 
construction, and (3) plasticity 
materials when increased work¬ 
ability is desired. 

Portland Cement 

Portland cement should meet the 
requirements of the current specifi¬ 
cations of the American Society for 
Testing Materials. 

Aggregate 

Aggregate should be clean natural 
sand, or prepared from stone or 
blast furnace slag, free from harm¬ 
ful amounts of loam, silt, soluble 
salts and vegetable matter and 
should conform to the require¬ 


ments of the current A.S.T.M. 
specifications for concrete sand, 
except that it should be graded 
within the following limitations: 
Passing No. 4 sieve, 100% 

Passing No. 8 sieve, 80 to 98% 

Passing No. 16 sieve, 60 to 90% 

Passing No. 30 sieve, 35 to 70% 

Passing No. 50 sieve, 10 to 30% 

Passing No. 100 sieve, not more than 10% 
As in other forms of concrete 
work, the importance of proper 
grading of aggregate for portland 
cement stucco cannot be over¬ 
emphasized. The coarser the ag¬ 
gregate in the base coats (scratch 
and brown), within the screen 
sizes indicated above, the better. 
Care should be taken to select 
sands meeting these grading re¬ 
quirements that are at the same 
time well graded from fine to 
coarse without a preponderance of 
particles retained between any 



















mineral pigments in a factory- 
made product which ordinarily can¬ 
not be approached on the job. 

In the event that factory-made 
Portland cement stucco is not avail¬ 
able, the use of colored cement, a 
commercial product obtainable in 
most markets, will be found best. 


If colored cement is not obtainable, 
then it will be necessary to mix the 
cement and mineral pigment on 
the job, in which case it is recom¬ 
mended that a ball mill be used for 
the purpose. Correct proportions 
of cement and pigment are deter¬ 
mined by trial. See page 10. 


Bases for Portland Cement Stucco 


Proper application of Portland 
cement stucco requires that it be 
used either (1) as a material that is 
bonded to and becomes an integral 
part of the base to which it is ap¬ 
plied, such as stucco on masonry, 
or (2) as a thin reinforced concrete 
slab anchored to the structure but 
not itself forming an integral part 
of the backing, such as stucco 
applied on metal reinforcement. 
Masonry Walls as Stucco Base 

Walls of concrete masonry, hard- 
burned clay tile and hard or me¬ 
dium clay brick are excellent bases 
for the direct application of port- 
land cement stucco. The surfaces of 
these units should be rough to pro¬ 
vide good mechanical key and 
should be free from paint, oil, dust, 
dirt, soot, or any material that 
might prevent satisfactory bond. 

It is recommended that only 
Portland cement mortar be used in 
laying up masonry walls that are to 
be stuccoed. Joints may be struck 
off flush or slightly raked. 

Old masonry walls softened by 
weathering, surfaces that cannot be 
cleaned thoroughly, such as painted 
brickwork, and all chimneys, must 
be covered with metal reinforce¬ 
ment before applying stucco. See 
“Metal Reinforcement,” page 6. 


Cast-in-place Concrete 

Cast-in-place concrete walls hav¬ 
ing coarse or roughened surfaces are 
suitable bases for direct applica¬ 
tion of Portland cement stucco. 
Such surfaces should be free from 
paint, oil, dust, dirt, soot or any 
material that might prevent satis¬ 
factory bond. When surfaces are 
not rough enough, prepare them as 
follows: 

(1) Roughen old cast-in-place 
concrete walls with bushhammers 
or other special tools; wash thor¬ 
oughly with water; let wall dry 
until suction is restored. 

(2) Acid-washing, using a solu¬ 
tion of 1 part muriatic acid to 6 
parts water, is another method. 
First wet the wall with water so 























Carry sheets of reinforcement 
around corners at least one stud 
spacing on open-frame construc¬ 
tion; at least 4 in. on other types. 
Overcoating 

In refinishing old buildings hav¬ 
ing weatherboard or shingle siding, 


weatherboards or shingles may be 
removed or left in place. In the 
latter case, re-nail any loose pieces 
and build out trim to provide 
proper projection. Waterproof 
paper and metal reinforcement 
must be applied. See page 28 for 
overcoating details. 


Suction 


Suction is absolutely necessary 
in order to get the proper bond of 
stucco on masonry or cast-in-place 
concrete. It is also necessary in 
first and second coats so that suc¬ 
ceeding coats will bond properly. 

Uniform suction helps to obtain 
uniform color. If one part of the 
wall draws more moisture from the 
stucco than another, the finish coat 
may be spotty. 

Obtain uniform suction by damp¬ 
ening, but not soaking, the wall 
evenly before applying the stucco. 
If the surface becomes dry in spots, 
dampen these areas again to restore 
uniform suction. A fog spray is 
recommended for this work. Work 
on the shady side of buildings when 


possible, for it is hard to keep walls 
damp when they are exposed to 
the sun. If waterproofing is used 
in base coat mortar, dampening 
the first and second coats to obtain 
uniform suction may not be re¬ 
quired except in hot, dry weather. 



Curing 


To develop maximum strength 
and density it is necessary to cure 
Portland cement stucco properly. 
Keep brown and finish coats damp con¬ 
tinuously for at least two days. Begin 
moistening each coat as soon as 
the stucco has hardened sufficiently 
not to be injured, applying the 
water in a fine fog spray. Avoid 
soaking the wall. Give it only as 
much water as will be readily 
absorbed. To prevent excessive 
evaporation in hot, dry weather, 


hang tarpaulins over the outside. 

After the damp-curing period, 
allow the stucco coal to dry thoroughly 
before the next is applied. The prac¬ 
tice of doubling coats is not good con¬ 
struction practice. 

When stucco is applied during 
cold weather, longer curing periods 
are necessary. In freezing weather, 
do not apply stucco unless special 
methods are employed to keep the 
materials at a temperature above 
50 deg. F. for at least 48 hours. 



Proportioning and Mixing 


Each coat of stucco should be 
not richer than 1 part of Portland 
cement to 3 parts of damp, loose 
aggregate. Where aggregate is well 
graded with a good proportion of 
coarse particles a 1:3H or 1 =4 mix 
may be found satisfactory. If 
necessary, a plasticity agent may 
be used to increase workability of 
the mortar. Some Portland cements 
prepared for use in stucco contain 
the proper amount of plasticizing 
material ground in with the cement 
by the manufacturer at the mill. 
The use of such cements makes it 
unnecessary to add a plasticizing 
admixture on the job. Where a 


plasticity agent is added on the 
job, the amount required will 
vary with the kind of agent used, 
the grading of the aggregate, pro¬ 
portion of cementing materials and 
aggregate and other factors. The 
kind and amount of plasticity 
agent necessary for proper work¬ 
ability should be determined in 
advance of starting the job. Use 
smallest amount possible to secure 
desired plasticity. The use of rich 
mixes or large amount of admix¬ 
tures is likely to result in crazing 
or other damage. 

To secure the desirable strength 
and durability properties of port- 
















land cement stucco, the minimum 
average compressive strength of 
the stucco at 28 days of age should 
be 2,000 lb. per sq. in. when molded 
and tested as 2-in. cubes. Portland 
cement stucco should not absorb 
more than 10 per cent of its weight 
of water. 

Method of making specimens 
and tests should be in accordance 
with A.C.I. C3-C-29T. See page 13. 

Stucco for finish coats should at 
least meet the minimum require¬ 
ments in A.C.I. "Tentative Speci¬ 
fications, Finish Coat Portland 
Cement Stucco” (C3-C-29T). See 
page 13 for general requirements 
and method of testing. 

Determine proper proportion of 
mineral pigments in finish coat 
stucco by experiment. In general, 
see that the amount of coloring ma¬ 
terial does not exceed 6 per cent of 
the weight of the cement. To 
obtain maximum clearness and 
brightness in colored finishes, white 
Portland cement or a mixture of 
white cement and gray cement 
should be used. White finishes are 
obtained by using white cement 
and light-colored aggregate. A 


general guide to the selection of 
mineral pigments is given in the 
table on page 4. 

Measure materials accurately 
and proportion all batches exactly 
alike. Because variations in mois¬ 
ture content of aggregates cause 
changes in volume due to bulking, 
use only aggregates of uniform 
moisture content. 

Mix materials to a uniform color 
before water is added; then wet- 
mix them to the desired consist¬ 
ency. Thorough mixing is essen¬ 
tial. Hand-mixing is satisfactory if 
done thoroughly, but ' machine¬ 
mixing usually gives greater uni¬ 
formity. Run the mixer at least 
five minutes after all ingredients 
are in the drum. In hand-mixing, 
hoe the batch back and forth 10 to 
15 minutes after the water is added. 

Stucco mortar made with normal 
Portland cement is not injured by 
standing 2 Vi to 3 hours if it is re¬ 
mixed frequently without adding 
water. Let stucco stand at least 1 
hour before using it. Never use 
stucco after it has hardened due to 
setting of the cement. Do not use 
admixtures to hasten set. 


Flashing 


Flashing is vital to satisfactory 
results. Design and place it so 
water will not get behind thestucco. 
Place continuous flashing under all 
copings, cornices, belt courses and 
multiple-piece sills to prevent entry 


of water. Use only high-grade rust- 
resisting material. It is folly to use 
a short-lived metal with so perma¬ 
nent a wall covering as Portland 
cemen t stucco. See drawings, pages 
29 to 32, for flashing details. 


Application 

The Scratch Coat the face of the backing and.carry it 

Make the scratch coat approxi- the full length of the wall or to 
mately :i x in. thick measured from natural breaking points like doors 
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The Finish Coat 

There should be at least a 7-day 
interval between application of the 
brown coat and finish coat. Before 
applying the finish coat, dampen 
the brown coat evenly as described 


under "Suction," page 8. Whenever 
possible, apply texture coat from 
top to bottom in one operation to 
eliminate joining marks. See pages 
14 to 22 for textures. If the finish 
coat is factory-made material, follow 
manufacturer's directions closely. 


Re finishing Old Stucco Jobs 


Old stucco jobs may be resur¬ 
faced to renew finish and change 
color or texture, or both. The new 
stucco may be applied direct pro¬ 
vided the old stucco is sound. If 
original stucco is unsound, it is nec¬ 
essary to remove the old material 
entirely and apply a new three-coat 

Where old stucco is not remov¬ 
able, it is necessary to cover the 
old surface with paper and metal 
reinforcement and then apply the 
standard three coats. 

How to Prepare Surface 

Prepare sound stucco surfaces for 
refinishing as follows: 

Wet the entire area; then clean 
it with a solution of 1 part muriatic 
acid and 6 parts water. After acid- 
treatment, wash it thoroughly with 
water to remove all traces of the 


acid. Allow wall to dry thoroughly; 
then moisten it just prior to apply¬ 
ing the new coat. On surfaces of 
coarse or rough texture, the new fin¬ 
ish may be a single coat applied 
with the trowel. If the old surface 
lacks roughness, apply two coats, 
dashing on the first to establish 

After the dash coat is properly 
cured, as described on page 11, 
trowel on the finish coat. 

Never apply Portland cement 
stucco directly over lime, gypsum 
or magnesite stucco. These mate¬ 
rials either should be removed en¬ 
tirely or they should be covered 
first with waterproof paper and 
metal reinforcement. See pages 6 
to 8. 

In either case, apply the stand¬ 
ard three coats of portland cement 


Causes of Discoloration 


The most common causes of dis¬ 
coloration are: 

Failure to have uniform suction 
in either of the base coats. 

Improper flashing, and corrosion 
of flashing or metal attachments. 
(See pages 29 to 32, inclusive, for 
Hashing details.) 

Poor mixing of finish coat mate¬ 


rials andrtuse of inferior pigments. 

Changes in materials or in pro¬ 
portions during progress of a job. 

Variations in amount of mixing 

Failure to provide drips and 
washes on sills and projecting trim. 

Use of additional water to re¬ 
temper mortar. 


Tentative Specifications, Finish Coat Portland Cement Stucco 
(C3-C-29T) of the American Concrete Institute 1929 





















Spanish Texture 






Californian Texture 




3. Preliminary appearance. Notice that 4. Before mortar hardens, rub its sur- 
full trowels of mortar are left in place face down with a wadded piece of burlap 
without additional smoothing. to produce a wavy, irregular, coarse surface. 
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Italian Texture 



3. Method of holding bucket for spatter- 
dash work. Bundle of reeds may be used 
instead of whisk broom. Cover only 30 
sq. ft. of wall at a time. 




4. Close-up showing spatter-dash finish. 
Allow this dash coat of mortar to set par¬ 
tially beforfe beginning the final finishing. 
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b. A troweled, spatter-dash finish. Uni¬ 
form appearance produced by keeping 
time constant between dashing and trowel- 


possible trowel marks. ^ 


i of wall. 


English Cottage Texture 









Modern American Texture 
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Italian Travertine Texture 
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SECTION II 

PORTLAND CEMENT PLASTER 


PORTLAND cement plaster is basements, steamrooms, vapor 
the best interior finish where baths, toilet rooms, swimming 
walls, partitions and ceilings are pools, garages, storerooms, elevator 
subject to rough usage or extreme shafts and in other places subjected 
moisture conditions. It is used in to hard service. 


Materials 

Specifications for cement, grad- cement stucco. (See pages 3 and 4.) 
ing of aggregates, use of plasticity For scratch coat mortar on metal 
agents, water requirements and the reinforcement, use only first quality 
use of mineral pigments and col- long hair free from foreign matter, 
ored cement for Portland cement long fiber well combed out, or a 
plaster are the same as for Portland combination of both. 

Bases for Portland Cement Plaster 


Portland cement plaster may be 
applied to masonry, cast-in-place 
concrete and metal reinforcement 
bases. Applying the scratch coat 
differs for each type of base, but 
the brown and finish coats are ap¬ 
plied in the same manner regard¬ 
less of the type of base. 

Masonry 

Concrete and clay masonry par¬ 
titions and ceilings are excellent 
bases for applying Portland cement 
plaster direct. Concrete and clay 
furring tile and exterior masonry 
walls, which may not require fur¬ 
ring, also are plastered direct. ' 

. AH masonry units to which plas¬ 
ter is applied direct should have 
faces sufficiently rough to provide 
mechanical key. Always use port- 


land cement mortar in laying up 
masonry walls that are to receive 
Portland cement plaster. Joints 
may be raked or struck off flush. 
Clean the surfaces to remove all 
dust, dirt, soot, oil, paint or any 
other material that might interfere 
with bond. 

Cast-in-place Concrete j 
Cast-in-place concrete walls and 
ceilings having coarse or roughened 
surfaces are suitable bases. When 
surfaces are not rough or coarse 
enough to provide mechanical key, 
it is necessary to prepare them in 
one of the ways described on pages 
5 and 0. ■. i ■ 

Metal Reinforcement 

Metal reinforcement is used as a 




base for Portland cement plaster 
applied on stud partitions, furred 
or suspended ceilings, wall board or 
plaster board, gypsum furring tile 
and such masonry or cast-in-place 
concrete walls as require furring. 
Cover gypsum furring tile with 
waterproof building paper before 
applying reinforcement. 

Use metal reinforcement that 
will readily embed in the plaster. 
This may consist of strands of wire 
(wire lath) or narrow strips of 
metal (expanded metal lath). 

Reinforcement must have suffi¬ 
cient weight to provide a rigid plas¬ 
tering surface between supports. 
Never space supports more than 
16 in. apart. Where studs or joists 
are already placed more than 16 in. 
apart, use furring channels or other 
supports. For the maximum spac¬ 
ing of 16 in., reinforcement weigh¬ 
ing 3.4 lb. per sq. yd. will give the 
required rigidity. Sometimes, 2J4- 
lb. reinforcement for walls; 3-lb. 
for ceilings, is specified where sup¬ 


ports are only 12 in. apart, al¬ 
though many plastering contrac¬ 
tors prefer to keep fewer stocks on 
hand and use but one weight—3.4 
lb. for all spacings up to the maxi¬ 
mum of 16 in. The reinforcement 
should be painted, galvanized or 
otherwise protected against cor- 

To provide a continuous, rigid 
network of reinforcement over the 
entire area, lap sheets at least 1 in. 
on sides and ends, lace securely 
with galvanized wire, and fasten 
on 6 or 8 in. centers to every sup¬ 
port they cross. 

Do not fasten reinforcement fiat 
against the face of supporting mem¬ 
bers or backing, but fur it out so it 
will be completely embedded in the 
plaster. This reduces possibility 
of cracking. 

Furring out reinforcement pro¬ 
vides for uniform plaster thickness 
and helps prevent dark streaks 
such as are frequently found on 
plaster, especially on ceilings. 


Suction 

Suction is necessary in masonry and in each coat of portland cement 
and cast-in-place concrete bases plaster. Refer to page 8. 

Curing 

Since Portland cement plaster is apply to portland cement plaster, 
generally exposed to severe use, it Follow them carefully. Interior 
should be given every opportunity plaster usually dries more slowly 
to develop its maximum strength than stucco, so allow additional 
and density through proper curing, time for complete drying after each 
Methods of curing portland cement curing period. Protect portland 
stucco as described on page 8 also cement plaster against freezing 
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during the hardening period. In weather. In this case use artificial 
enclosed buildings there is little heat, but take care that the plaster 
danger of freezing, except in severe is not dried out before it is cured. 

Proportioning and Mixing 

Proportions of materials for port- scribed on page 9. For scratch 
land cement plaster and directions coat mortar on metal reinforce- 
for mixing are exactly the same as ment, add hair or fiber. Usually 
for Portland cement stucco as de- 1 lb. per sack of cement is enough. 

Application 


The Scratch Coat 
Apply Portland cement plaster 
on masonry walls and ceilings in the 
same manner as Portland cement 
stucco. See page 10. 

Apply the scratch coat on cast-in- 
place concrete walls in the same 
manner as the scratch coat of port- 
land cement stucco. It is dashed 
on, or, if the wall is rough enough, 
it may be troweled on. See page 11. 
To get tight bond on cast-in-place 
concrete ceilings, always dash on 
Portland cement plaster. 

On metal reinforcement, spread 
the scratch coat mortar with rela¬ 
tively light pressure. The hair or 
fiber in the mortar helps form plas¬ 
ter keys that hold mortar in place. 

The Brown Coat 
Apply the brown coat of Portland 
cement plaster in the same manner 
as the brown coat of Portland ce¬ 
ment stucco. See page 11. Use 
grounds to get uniform thickness. 

The Finish Coat 
Cure the brown coat and let it 


dry as described under "Curing," 
page 8, before applying the finish 
coat. The usual finish on interior 
Portland cement plaster is either a 
sand float as shown on page 20, or 
a texture of low relief. 

If a smooth troweled finish is 
specified, use a float for preliminary 
finishing and use a trowel only to 
force the sand particles down into 
the plaster, and leave the surface 
smooth. Moist-cure for at least 
7 days. 

Painting 

Portland cement plaster may be 
painted with ^either oil or water 
paints. If water paint is used, fol¬ 
low manufacturers' instructions. 

If oil paint is used, allow the sur¬ 
face to dry thoroughly. .Then cover 
it with a solution of zinc-sulphate 
mixed in the proportion of 2 or 3 lb. 
of crystals to 1 gal. of water. Allow 
the surface to dry 48 hours; then 
brush off zinc-sulphate crystals. 
Never apply the solution before the 
wall is completely dry. After re¬ 
moving crystals, size the walls with 
oil or varnish; then paint. 


SECTION III 

CONSTRUCTION DETAILS 
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